In China, women drank lead and mercury to hinder fertility. It is now known that drinking lead and mercury can cause not only sterility, but also death. Canadian women drank a mixture concocted from dried beaver testicles and strong alcohol. Tribal women from various cultures used poultices derived from strong herbs to affect fertility or induce spontaneous miscarriage (Skuy, 1995) .
THE MENSTRUAL CYCLE AND CONTRACEPTION
The menstrual cycle is a set of recurring changes in a woman's body. In general, the menstrual cycle occurs every 28 days, and menses characteristically last 5 to 7 days. Slight to significant variations in the frequency and length of the menstrual cycle can occur among women. Women should be aware of the norms for their bodies related to the frequency and length of their menstrual cycles as variations can impact fertility (i.e., timing in menstrual cycles related to optimal periods for conception versus contraception will differ for women who have irregular or short cycles compared with women who have regular cycles). It may be difficult for women who have irregular menstrual cycles to predict when ovulation occurs, whereas women with regular, predictable cycles can watch the calendar and make more accurate predictions. In addition, it is important for women to be familiar with common physiologic changes occurring in their bodies during the course of a 28-day cycle. Knowledge of the changes assists women in making informed choices about fertility and contraception.
At the beginning of the menstrual cycle, women experience menses (commonly called a "period") or a time of vaginal bleeding usually lasting 5 to 7 days. Vaginalbleeding related to the menstrual cycle is different from regular venous bleeding resulting from a cut or laceration. The inner lining of the uterus is known as the endometrium. Menses is the shedding of part of the endometrium and related blood products from the uterus. This hormonally prepared endometrial tissue is expelled from the body if conception does not occur. Factors such as stress, low overall body fat, and a poorly functioning thyroid can alter the menstrual cycle and cause disruption in the overall process of menses. Occupational health nurses should encourage women to have routine annual examinations with their health care providers during which they discuss any health concerns or irregularities in their menstrual cycles.
Throughout days 1 through 7 of vaginal bleeding and as menses ceases, the female body is in the follicular phase of the menstrual cycle. As vaginal bleeding stops, the body begins to prepare for conception again. The follicle stimulating hormone level rises, assisting approximately 5 to 7 ovarian follicles to develop on the ovarian surface. Of these, the dominant follicle will eventually burst and release the mature egg into a waiting fallopian tube. During follicle development, vaginal mucus is not favorable for sperm transportation. Cervical mucus during the follicular phase is "... thin and scanty, and may even be entirely absent. At the time of ovulation, the mucus (estrogen-dominant mucus) is clearer, more stretch-able (a quality called spinnbarkheit), and more permeable to sperm" (Olds, London, Ladewig, & Davidson, 2004, p.92) .
A woman's body moves from the follicular phase to the ovulatory phase at the time of ovulation. As the dominant follicle matures, it secretes estradiol and triggers the release of luteinizing hormone, which will eventually cause the ovarian wall to weaken and release the egg: The fimbriae of the fallopian tube reach out to capture the released egg. Fertilization usually takes place in the curved ampulla (outer two-thirds) of the fallopian tube. Many women perceive changes in vaginal and cervical mucus at the time of ovulation, especially if they have been educated about these changes. Noting changes in cervical mucus is the key component to the cervical mucus method of natural family planning.
After ovulation, a woman's body moves into the luteal phase of the menstrual cycle. "During the luteal phase (following ovulation through the time just prior to the onset of menses), cervical mucus is thick and sticky (progesterone-dominant mucus) and forms a network that traps sperm, making their passage difficult" (Olds et al., 2004, p. 92) . As the egg is propelled through the fallopian tube, either fertilized or waiting to be fertilized, the residual body of tissue on the ovarian surface where the egg was released turns into a solid body known as the corpus luteum. The corpus luteum secretes progesterone, the primary hormone responsible for proliferation of the endometrial lining capable of supporting implantation of the fertilized egg. Under the influence of rising progesterone levels, a woman's body temperature increases by 0.5°F to 1°F. Thus, women who are educated about the symptothermal method, or basal body temperature method, of natural family planning will watch for this cue signaling the beginning of the luteal phase of the menstrual cycle. If implantation of a fertilized egg does not occur, the menstrual cycle begins again with the follicular phase on day 1 of menses.
CONTRACEPTIVE CHOICES
Modem contraceptives were produced beginning in the 1800s. In 1844, a German gynecologist invented the first diaphragm, and domestic manufacturing of rubber condoms, intrauterine devices (IUDs), diaphragms, and cervical caps began in the 1850s (Tone, 2001) . Although modem contraceptives are different from ancient contraceptives, theoretical principles are similar. For simplicity, methods of contraception are clustered into the following categories: • Situational contraceptives. Occupational health nurses who are familiar with various types of contraception can educate and assist female employees in making informed choices to protect their America, Inc. (www.plannedparenthood.org) . 'Ortho-McNeil Pharmaceutical, Inc., Raritan, NJ. tWarning for use: Consult with a health care provider regarding use of this product. For further information, see the Sidebar. 'Organon, Roseland, NJ. §Lunelle, Upjohn, Kalamazoo, MI. IIPfizer, New York, NY. overall health and well-being. Table 1 provides information on the efficacy of various types of contraception.
Contraception

Situational Contraceptives
Situational contraceptives include abstinence, coitus interruptus, and douching. The frequency of abstinence varies related to cultural norms and values. The advantages of strict abstinence include 100% effectiveness in preventing pregnancy and a drastically reduced risk of sexually transmitted infections (STIs). On the other hand, coitus interruptus, or the withdrawal method, is one of the oldest and one of the least reliable methods of contraception. It requires that the male withdraw his penis from the female's vagina when he feels ejaculation is about to occur (Olds et al., 2004) . The withdrawal method requires extreme self-control on the part of the male partner; even with such self-control, conception can occur due to preejaculatory seminal fluid containing sperm. Also, coitus interruptus provides no protection from STIs. Repeated exposure to STIs can cause scarring, adhesions, and blockages of the female reproductive tract, which may contribute to permanent infertility.
Douching, another purported form of situational con- traception, also does not provide any protection against STIs. Douching after intercourse is considered an ineffective method of contraception. It may actually lead to conception by moving sperm up the birth canal (aids et al., 2004) .
Spermicides
Sperrnicides come in many forms including creams, foams, jellies, and vaginal suppositories. The main purpose of spermicides is to immobilize or destroy sperm. The best-known spermicidal ingredient is nonoxynol-9 (N-9). It was previously thought that N-9 not only prevented contraception, but also provided a minimal amount of protection against STIs. However, current research suggests N-9 may actually increase a woman's risk of human immunodeficiency virus infection. N-9 negatively affects the integrity of vaginal cells, causing them to be more susceptible to invasion by organisms such as human immunodeficiency virus (aids et al., 2004) .
Barrier Methods of Contraception
Barrier methods of contraception include male condoms, female condoms, diaphragms, cervical caps, and vaginal sponges. Barrier methods have been popular for years. Each barrier method provides a barrier, or blockade, to prevent sperm from reaching the egg. Male condoms, if worn properly, are highly effective in trapping sperm and preventing seminal fluid from entering the vagina. Care must be taken to ensure that condoms used are intact (i.e., without tears or breaks); do not come into contact with petroleum-based lubricants, which may cause breakdown; and are withdrawn from the vagina properly. The male should withdraw the penis from the vagina while it is still erect, holding onto the condom during withdrawal to prevent semen from spilling out of it and into the vagina. Both male and female condoms are effective in reducing exposure to STIs when used properly. Female condoms, most of which come with applicators, should be inserted prior to intercourse. "High cost, noisiness during intercourse, and the cumbersome feel of the device [female condom] make acceptability a problem for some couples" (Olds et al., 2004, p. 95) . Occupational health nurses should educate employees regarding the dangers of latex allergies related to condom use, as most condoms are made of latex.
The other three barrier methods--diaphragms, cervical caps, and vaginal sponges-prevent passage of sperm into the uterus and eventually into the fallopian tubes. These three methods do not provide protection against STls. Women should be educated about the proper use of these three methods. The diaphragm is designed to cover the cervical opening and is inserted into the vagina prior to intercourse. The diaphragm is used with spermicidal creams or jellies for the greatest effectiveness. Many women may not know that diaphragms should be rechecked and refitted after childbirth or after a 10-to 15-pound weight change. Cervical caps work in much the same way as diaphragms, but fit more snugly over the cervix. Cervical caps may be left in place longer than diaphragms, up to 48 hours, although most health care providers recommend less than 24 hours. Cervical caps and diaphragms must be fitted and prescribed by a health care provider (Olds et al., 2004) .
Vaginal sponges, however, are available without prescription. Most contain a time-released spermicide. Sponges should be placed prior to intercourse and left in place at least 6 hours after intercourse (Olds et al., 2004) . Women should be reminded that they will not protect against STIs. Furthermore, some women have experienced allergic reactions to sponges. Vaginal dryness can also be a problem because sponges absorb vaginal secretions as well as seminal fluid.
IUDs
Although IUDs were invented much earlier, their use became popular in the 1960s. Designed to be inserted into the uterus by a health care provider and remain there for extended periods, IUDs have been the method of choice for women who desire extended, continuous contraceptive protection. IUDs are thought to trigger a spermicidaltype reaction in the body that prevents fertilization, and they are known to have local inflammatory effects on the endometrium (Olds et al., 2004) . Current IUDs are highly effective in preventing pregnancy, but do not offer protection against STIs. It was previously thought that women who had IUDs were at higher risk for STIs and pelvic inflammatory disease. However, research has shown that the pelvic inflammatory disease and infections of IUD users are likely related more to lifestyle than to the existence ofthe IUD. IUDs are currently used by less than 2% of U.S. women (Olds et al., 2004) .
The Copper T IUD (Duramed Pharmaceuticals, Inc., Cincinnati, OH) has been the most commonly used IUD; however, the Mirena IUD (levonorgestrel-releasing intrauterine system; Berlex, Montville, NJ) has received most of the recent press. The Mirena IUD gradually releases levonorgestrel to aid contraception and is comparable to the Copper T IUD in effectiveness. However, the Copper T IUD can be left in place for up to 10 years, whereas the Mirena IUD can be left in place for only 5 years. Occupational health nurses can increase awareness of IUD danger signs by recommending that women with IUDs contact their health care providers if they are exposed to an STI or if they experience a late period, abnormal spotting or bleeding, pain with intercourse, abdominal pain, abnormal discharge, or signs of infection (fever, chills, or malaise) or if the string of the IUD is missing. Women who become pregnant (or suspect they are pregnant) with an IUD in place should contact their health care providers immediately to have the IUD removed as soon as possible to prevent complications related to infection or disruption of the pregnancy (Olds et al., 2004) .
Hormonal Contraceptives
Hormonal contraceptives exist in a variety of forms. Women should be advised to consult their health care providers regarding the type of hormonal contraceptive best for them. Combined oral contraceptives are the most popular type of hormonal contraceptive. The U.S. Food and Drug Administration (FDA) first approved the sale of oral contraceptives in 1960. Initially, oral contraceptives had high concentrations of estrogen, linked to increased risk for myocardial infarctions and strokes. Progestin formulations were then introduced to reduce these risks. Combined oral contraceptives act by inhibiting ovulation. Although combined oral contraceptives are highly effective, incorrect use (i.e., irregular pill taking) accounts for almost one-third of unintended pregnancies in the United States each year (Zeiman, 2001) . Women who take oral contraceptives should be under the care of a health care provider to prevent serious health risks associated with them. Risks of estrogen include hypertension, pulmonary embolism, and stroke. Risks of progestin include depression, fatigue, and increased low-density lipoprotein cholesterol levels. Women who choose oral contraceptives should be advised of the health risks. Table 2 outlines possible side effects of estrogen and progestin oral contraceptives. Contraindications for taking combined oral contraceptives include a history of migraines, epilepsy, depression, oligomenorrhea, and amenorrhea (Olds et al., 2004) .
Occupational health nurses should teach women in the workplace to notify their health care provider imme- diately if they are using combined oral contraceptives and experience depression, jaundice, severe abdominal pain, severe chest pain, shortness of breath, severe headaches, dizziness, changes in vision (loss or blurring), speech problems, or severe leg pain (Olds et al., 2004) .
The transdermal patch (Ortho Evra, Ortho-McNeil Pharmaceutical, Inc., Raritan, NJ), vaginal contraceptive ring (NuvaRing, Organon, Roseland, NJ), and injectable contraceptives (Lunelle, Upjohn, Kalamazoo, MI; and Depo-Provera, Pfizer, New York, NY) work in basically the same manner and have many of the same health risks as oral contraceptives. Currently, however, the Ortho Evra transdermal patch is under investigation by the FDA related to reported deaths associated with it. In the fall of 2005, the FDA added a new warning to the Ortho Evra label stating that women using this type of contraception were at higher risk of forming blood clots due to the higher levels of estrogen in the patch. The Sidebar contains helpful FDA links. Compared with typical oral contraceptives, the transdermal patch has approximately 60% more estrogen, putting women at increased risk for clotting and resultant strokes or heart attacks (FDA, 2005) . During typical use, the patch is applied each week for 3 weeks, and then no patch is worn during the fourth week of the menstrual cycle. Occupational health nurses should strongly caution women to consult with their health care providers for updates and information on the transdermal patch.
Women using the NuvaRing can leave it in the vicinity of the cervix for 21 days; the ring should be removed for 7 days during menses. The vaginal ring releases combined hormonal contraceptives to prevent conception. New users of the NuvaRing should monitor for ring expulsion.
Lunelle is a combination of medroxyprogesterone acetate and estradiol cypionate administered as an in- tramuscular injection every 28 to 30 days (Olds et al., 2004) . Women using Lunelle usually experience regular menstrual cycles and have no problems returning to a fertile state when the injections are stopped. The action and side effects of Lunelle are the same as those of oral contraceptives. Depo-Provera, another long-acting progestin injection, provides highly effective birth control for approximately 3 months. Both Lunelle and Depo-Provera suppress ovulation.
Emergency Postcoital Contraception
Emergency postcoital contraception is typically used when a woman has unplanned, unprotected intercourse, as in the case of contraceptive failure (e.g., a broken condom) or rape. Emergency postcoital contraception must be taken within 72 hours of unprotected intercourse to reduce the risk of pregnancy and is usually 75% to 89% effective (Stone, Westley, & Cullins, 2002) . Although 
Question
Factors to Consider When Choosing a Form of Contraception
Rationale
Are there any preexisting health conditions such as hypertension, heart disease, history of stroke, history of thrombus formation, or diabetes?
Does the woman smoke? How often? How much? Is there a previous or existing history of a sexually transmitted infection (STI) for either partner? Is there a need for protection against STls (i.e., multiple partners)?
Is the desire for contraception permanent, or is there any possibility of a desire for children in the future (e.g., some couples schedule operative sterilization, tubal ligation, after the birth of their last child; however, this procedure can be delayed if there are health complications with the child such as preterm birth or undiagnosed disability)?
Is cost a factor?
Are there religious, moral, or ethical considerations?
Are there personal preferences, lifestyle preferences, or partner biases or objections related to certain forms of contraception? Is the partner agreeable to and cooperative with the contraceptive chosen?
What is the woman's age? emergency postcoital contraceptives were initially referred to as the "morning after pill," this euphemism can be misleading because women should generally take the first two pills as soon after intercourse as possible. Nausea and vomiting are common side effects. Regimens for emergency postcoital contraception are prescribed and women must contact their health care providers for assistance with this process. Women should not attempt to simulate emergency postcoital contraception on their own by taking several doses of oral contraceptives. Taking unprescribed doses of oral contraceptives can have serious health risks. Occupational health nurses should inform employees that information related to emergency postcoital contraception is available through the Emergency Contraception Hotline (l-888-NOT-2-LATE).
Health risks are higher when hormonal contraceptives (e.g., oral contraceptives, transdermal patch, vaginal ring, and injectibles) are used and a history of heart disease, diabetes, and hypertension exists.
Health risks are higher when hormonal contraceptives (oral contraceptives, transdermal patch, vaginal ring, and injectibles) are used in combination with smoking.
Health risks are higher when an intrauterine device is used and a history of STI exists. Condoms are the contraceptive of choice for those with a history of STls.
If there is any chance the couple may desire children in the future, operative sterilization should not be the contraceptive of choice.
Some forms of contraception are more expensive than others (e.g., operative sterilization would incur hospital costs, whereas abstinence is free).
Couples may have objections to certain forms of contraception (e.g., operative sterilization, emergency postcoital contraception, or medical or surgical termination of pregnancy) due to religious, moral, or ethical beliefs.
Some forms of contraception may be more preferable for couples due to lifestyle or personal preference (e.g., condom use may be preferable for women who find it difficult to remember to take the contraceptive pill daily).
Operative sterilization may be an appropriate form of contraception for a woman who is 45 years old as opposed to a woman who is 25 years old.
Operative Sterilization
Operative sterilization as a form of contraception includes vasectomy and tubal ligation. This form of contraception should be considered permanent, although reversals are advertised and performed. For the male, a vasectomy is a minor surgical procedure to sever the vas deferens of both testicles. This is usually a safe procedure that causes minimal risks; however, side effects and possible complications include pain, infection, hematomas, sperm granulomas, and spontaneous reanastomosis (Olds et al., 2004) . Occupational health nurses can teach male and female employees that men should be aware their sterility is not immediate; approximately 6 weeks and several ejaculations are required to clear the remaining sperm from the vas deferens.
Tubal ligations are commonl y performed for women desiring permanent sterilization after giving birth to multiple children. Women who schedule cesarean sections have the convenient option of having the tubal ligation performed at the same time. Tubal ligation can be done at any time and is usually a relatively minor procedure performed with a laparoscope. Postpartum tubal ligations are optimal because the uterus and fallopian tubes are enlarged from pregnancy and easier to identify. Tubal ligations usually involve either cutting and cauterizing the fallopian tube or placing a clip, band, or plug to interrupt the patency of the tube.
Although tubal ligations are reversible, women are usually counseled about the permanency of them. Reversal success rates for tubal ligations and vasectomies range from 30% or 40% to 80% or 85%. Complications of tubal ligations include coagulation bums on the bowel, bowel perforation, pain, infection, hemorrhage, and adverse anesthesia effects (Olds et aI., 2004) .
Clinical Interruption of Pregnancy
Clinical interruption of pregnancy includes medical abortion and surgical abortion techniques. Medical abortion was first introduced in Europe and is now available in the United States. Originally called RU486, mifepristone can be used to terminate a pregnancy of up to 7 weeks' gestation. The action of progesterone is interrupted by this drug. Progesterone is the primary hormone responsible for maintenance of an endometrial bed capable of supporting pregnancy. When the action of progesterone is inhibited, hormone levels fall and the uterine lining is shed in much the same manner as a spontaneous miscarriage. The process of medical abortion usually includes an initial prescription of mifepristone and a dose of prostaglandins 2 days later to induce contractions that will expel the products of conception.
Surgical interruption of pregnancy is usually performed in the first trimester of pregnancy. The procedure is performed by dilation and curettage, minisuction, or vacuum curettage. Women should be counseled that this procedure, although safer and easier in the first trimester, is not without risks including perforation of the uterus, laceration of the cervix, systemic reaction to anesthetic agents, hemorrhage, and infection (Olds et aI., 2004) . Second-trimester abortions are highly controversial and more dangerous to women. The procedure involves dilation and extraction, hypertonic saline, systemic prostaglandins, and intrauterine prostaglandins (Olds et al., 2004) .
TEACHING PLAN FOR OCCUPATIONAL HEALTH NURSES
Occupational health nurses can provide a wealth of information regarding contraceptive choice s to women in the workplace. They can provide an overview of factors women should consider when choosing a form of contrace ption. For example, some method s may be more appropriate for women with various health conditions (e.g., hyperten sion, diabetes, or known STI) and at various times in women's lives (Table 3) . Occupational health nurses should discuss the advantages and disad- vantages as well as the danger signs of various form s of contraception and when to contact health care providers. Occup ational health nurses can also explain why danger signs warrant immedi ate action. They can provide a plan of action for female emplo yees should they experience danger signs related to contraceptive use. Education about contraception should always be provided in a nonjudgmental manner. Contraception is a personal choice, and discussions about contraception should occur in private, quiet areas. Occupational health nurses should strive to create an atmosphere of caring support so that employees feel they have an advocate for their choices and concerns. Communication should be direct, simple, and informative. If occupational health nurses are uncomfortable discussing information related to contraception or if they are morally opposed to disseminating this information, alternatives should be explored so employees can be properly educated and supported.
Employees can learn about contraception more easily if the information is broken into smaller concepts or steps. Occupational health nurses may choose to design easy-to-follow charts, models, or informal pamphlets. Handouts should cover important concepts such as the danger signs and a plan of action for women who encounter problems or questions.
Specific information related to contraception may change over time; however, the broad concepts remain constant. Women comprise approximately half of the population served by occupational health nurses in the workplace. All women benefit from active support in the workplace. Information related to contraception is valuable for male employees as well because they can use it to support their spouses or significant others. Family planning is an important component of women's health. Working women who can plan the number and frequency of their pregnancies are able to balance work and home more effectively. Occupational health nurses can be the primary support for these working women.
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